* Searching PAJ 



1/2 v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 07-233369 
(43)Date of publication of application : 05.09.1995 



(51)IntCI. 



C09K 11/61 
C09K 11/08 
G03B 42/02 
G21K 4/00 



(21 Application number : 06-281268 
(22)Date of filing : 20.1 0.1 994 



(71 Applicant : FUJI PHOTO FILM CO LTD 

(72)Inventor : HASEGAWA KAZUHIRO 
TAKAHASHI KENJI 
KO JIMA YASUSHI 



(30)Priority 

Priority number : 05348854 Priority date : 27.12.1993 Priority country : JP 



(54) TETRADECAHEDRAL RARE EARTH-ACTIVATED. ALKALINE EARTH METAL 
FLUOROHAUDE-BASED FLUORESCENT MATERIAL OF ACCELERATED 
PHOSPHORESCENCE, ITS PRODUCTION AND RADIATION AL IMAGE CONVERTING PANEL 

(57)Abstract: 

PURPOSE: To obtain the subject fluorescent material 
having a basic composition of a specific formula, 
excellent in sharpness of an image and suitable for a 
radiational image converting panel, etc. 
CONSTITUTION: The objective fluorescent material 
contains a basic composition expressed by the formula 
[M11 is >1 kind of alkaline earth metal selected from the 
group of Sr and Ca; M1 is Li, Na, K, Rb or Cs; X is CI, Br 

or I; Ln is Ce, Pr, Sm, Eu, Gd, Tb, Tm or Yb; (x)=0-0.5; jj &1 m% i t p x. : y M f f z L i 

(g)=0-0.05; (z)=0-0.2] and has an aspect ratio of 1 .0-2.0. 

Further, the fluorescent material is obtained as follows. 

At first, an aqueous solution containing BaX2 and a Ln 

halide is prepared. When x is not 0, further a halide of 

M1 1 and when y is not 0, a halide of M1 are each added 

to the aqueous solution wherein the concentration of 

BaX2 is <1.4 mol/L after those halides are dissolved. An 

aqueous solution of inorganic fluoride, e.g. ammonium 

fluoride is added to the aqueous solution and the 

precipitate formed is separated and baked while sintering 

is prevented. 
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B ai-x M". FX : y M' 

U Na, K, R bRtfC s fre>£SgfJ: Dillt£nS'> 
&< i:t-S07';l'AU^S**t>L> XfiCU Br 
Rtf I fre>&£ge<fc 0>S(fnS'>&< i: fc-iOADy 
>£Sfc>U Ln&Ce, Pr, Sm, Eu, Gd, T 
b, Tm&r>*Ybfr£&Sg¥<fcDII{£nS'>fc:<i:€>- 
a^±S7t^S*3L, x, yfcit/zte, ^ft^tl 10 
0< x <0. 5. Ogy^O. 05. fc=fctf 0 < z 2 

0. 2T'«t>^n5ffi3a<oS(fii^*3-r„ ] x-mt>^ti 

Bai-. M 1 ' » FX : y M 1 
[fflU M"(iS rMC afre>&3SfJ:Die{;mS'> 
*<fc*>-«©:r;l/*y±»&JB***>U M' ttL 

1, Na, K, R bRtfC s A^&Si*.}: 9 iltfft5'> 
i:fe-a©T;l/*U^H**t>U XttCi, Br 

Rtf I 6 * * # J: 0 a tf n* < i: / n n y 20 

LnliCe, Pr, Sm, Eu, Gd, T 
b, TmRtf Y b*64S»J;!)»in4^4< kfe- 

a©«±»7cjR*a*>u, x. y*3<fet/zt±, ^n^en 

OSxSO. 5, OSySO. 0 5, *5<fct?0<z S 

0. 2-?**>£n*«5ffl<E>srts***yro ] fibsn 

•SSiiii£: BaX 2 L n a yWttfcl * 
LT±te»*fflfiSt^ (1) OxffOTft^CBMIi: 

B ai-x M"x FX : yM 1 
[fib, M"tiS r&tfC a*^45P<fcOi(fn5'> 

1, Na, K, R bRtfC s f$ J: Dili 54* 
fcfe— a<DT;b*y^«*^t>U XliCl, Br 

s.t>* 1 frfc&si* * t> jgtfftS'>& < £ t-ao^ny 

>£&fc>U LntiCe, Pr, S m, Eu, Gd, T 
b, TmMY b*>>e>&Sg¥<fc»5jIttfnS'>&< i:t>- 

a«^±«7t:^st>u, x, yfc^tfzfi, ^n^en 

OS x SO. 5, 0<y SO. 05, i3<HU0 < z S 40 
0. 2T*Sfc>£nSffiiB<7}gr{iI£:S*vf 0 ] TSbStl 

SSJSii£ : ADyyftryt-^At L nCD/Nayyft 
«Sfc*ft*, *LT±fiSS*ffl^S (I) 
<^J«^tcteH«CM' ' <Q/>oy>{fc$&j£r, ^LTy^Of 

Bai-i M 1 1 » F X : y M' 
[{!U M"!iS rMCa^f.%5SJ:t3ian5'> 50 



imim 1 ] g*fflf£i£ ( I ) : 
, z L n ••• ( I ) 

* im#m2l S#fflsK3£ (I) fCfcttSL n*<C e£ 
fc« E u T-&S»;RJg 1 tCfe«(D 1 4 ®t*:SI&±SMi£ 

cwsr«3] 7^ wi. o~2. oommic 

Cli*JB4] 7-X-<? M±tf 2. 0~5. 0 GfcJS 
U 2. 0«^£n&l\) ©SEHtcfeSW^l fCiBK 

[»*!H5] S*fflfigS (I) : 
, z L n -(1) 

ax 2 HKflti. 4*;v/L&rf<D7i<®mitmm-?zj: 
S ; ±te<7)7K?Sf?«^2 o~ 1 0 oTcoSKfciitfSL&tf 

flSiSWgr/Pa y ±»&JBa.ffc/>ny :/{UMKfit%tt 
ffiBtt£&<OftlBft£f9 SIS ; ±eot(WttlSAttJB 

6#wr*ia ; fit, 

T/l/# U ^)S£0*fk%T'feSW^ 5 {cf2®« 1 4 gift 

[W«JH7 3 (I) : 

. z L n ••• ( I ) 

★/ L ~ 4 . 5 ^Er/l// L £D7j<rg^^l^i<-r S Ii ; ±f BO 
7kfem*2 0—1 0 0°C©fgfifc:*i}f L&#£, Ctlfc 
«««»fl:«B©zk»«i: b a Xi 

XS 0 

(I) : 

, z L n ••• ( I ) 
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U Na, K, R bRUC s fr^Sif J: OM&tl&'P 
&< tt>—m<DT)l>tiV&m*mt>L, Xt±C U Br 

>%«*>U LnfiCe, Pr, Sm, Eu, Gd, T 
OSxSO. 5. O^y^O. 05, ts£ZfO<z^ 

o. 2 T-^to^ns®sHog(fii^s*3-ro ] T-mt>zti 

[000 1] 

35 So 

[0 0 0 2] 

T, fcfc*.tf«FlW85 5- 1 2 1 4 5^£*Mcia8«n 
©©■6fc»Stt«3tt(**Hia3tt«, SMMtt: £©«!&* 

setoffs. 

[0003] ±82©«t««Mi«E»ii*^raKa:ntf, se 
[0004] W3tts%*tt. tt*m«iKWUft«. m 
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±T'tt, j£g*<4 0 0~9 0 0nm©ffi5Bt;:&5g|,igft 
lC.J;oT300~50 0 n m©j£gffi5B©®^S£ft£:;n 
•T«3tt»««-lRWC*Jffl«ft*. tse** 
/<*;Mcfli^&ftT*fc^ttfltJttf*©«i: LTtt. » 

fcflEU JW^tiMftWlirLTii, 
fc»l&tlTV*. Cft50^fn«)a3WWTfe. sin 

[0 0 0 5] &*5, ®^14M^*S«D^ffi G£»»tcffi 
[0 0 0 6] ^^±^^^^^'^±^11*^^ 

^is««rfe fee. -rfc*, mm±ic*s^T&nrcm%.& 
mx»£\i*5 cttpvizso vfrL&tfio, mtmmz 
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</">?Co 

cooo7] t c ?>t>\ iRvxDimimyttotiLtt'U 

*V. Helens.* ^tc, *-<0«Sffifc£8N* 

stjisk hums) tft««?)a<a»)» cofci&tfen 

**MrtSW*H»0»«S««ffiT L» < * S i: ONTO 

[0008] ±12^* a ttmMHranf^rfticjB * 

B ai-« M"« FX : yM 1 , 
[fiU M"ttS ratfCa*»8ft«*it>aifh*'> 

U Na, K, RbRXfC sfrt>%i&m&9miiri%'P 20 
%<£t>-m<D7)l<*}V&m (NafcKkiWlcJfSL 
!/->) ft*feU XttC U B rRtf I OS 

«n*^a<fcfe-ao/Nay>*at>L, mac 

e, Pr, Sm, Eu, Gd, Tb, TmMYb^P, 
&3S¥J:t>31t£n3'>£< fc-«©«±JB7SR (C e 

O^x^O. 5, O^y SO. 05. *5j:a*0<z^ 
0. 2 "«t>«hS«I<0«**«t5t. ] T*gfr2n 

JMt/Nny>-{kllWM(antlBtt«tfe:*«. 30 
[0011] ±m<DM*Ml£jS. ( I ) T'8t)Sn§ 1 4 

fitel : BaXi fcL 

( I ) (DxtfOT'te^m&lClimcW 1 (D/^uYyitVn 
$\ f LTyA'O -P&O tiH^M 1 c7^ay>-{k 
^nP>tf?3fi¥L/-c&<DB aXi igfiKM . 4 
*>l//LUT©*»«*llia-r*l8 ; ±fe<757K^ffK«r 
2 0-10 OlC©ffl«ElW9LJ8:«'5, CWCftMtfMk ¥0 
^07kjSf8t*^APbT l 4 ffi^Scof&±S®jgT;l/* 'J 

[0 0 12] fet^tt, ±I2^S*ffi«^ ( I ) T*mt> 

CUT, WH£nfctr^) (ctoTfeiSctm 
S : ^Nny^ftT^rL^A (NH4 B r $Ac(±NH4 50 



»BB¥7-fc 3 3 3 6 9 

(5 

It. ^BflHS 62-86086 #^«{cBB^«nT^«IS 
[0 0 0 9] 

[0 0 10] 

mm*Mm-zrzib<D^m #«wjtt, serosa 

(I) : 

z L n ••(!) 

C 1) i:LnOAny>ft*i:^*, ^LT±te»* 
(I) £0xA^0t?^v^-g-{c(iMtcM ll O7>ay 
yfkHj*, *L,Ty#O"C , s5:0->J§-&fc:{±MlCM l <£>7M3 

^e— ^AtBSA^. 5 ; e;i//L~4. 5 -t/i// l ©TkiS 
«*H»f SII : ±IHO*»«*2 o~ l o oicoffl 

2 ©7kiSi£fc*Ha#©#ig£:&#<£>B a t©Jt*£— /£ 
tc*t^L^^P»jii^«Ifeb<t±^Wlc^APbT 1 4 
JSf*So«±WKS7;i/* 'J ±a^H»{k/NDy >fk«j 

«sitiB«j*zi<*aft»6»«-r*ie ; ^lt> ^sil 

[0 0 13] MfBO^*fflfiSt^ ( I ) tl« 1 4 

[0 0 14] 1 4ffi(*S©*±SW*gT;l/*U 

jt« i . o~5. o<dwiwic&2> 0 m&<o9nmm i «, 

77^Httfl. 0~2. o<Di><wtm&t2><»icm 

2. 0 — 5. 0 (2. 0 ©feO^riajif 5<75 

{CjgLTV^ 0 7X^^ hJ±*M . 0 — 2. 0<D&©<0 

8f*OH2, H3*LTH 
A\Z7r<t a &fc, T^^htti^Z. 0—5. 0<7)t<0 
Of^aWftJBW**-*-^*, »«OH5kH6fcte:S 
■To 

[0015] *rw<o&*mi$.jX. ( i ) ^b?ns i 
4 sf*s©#±aKe77b* y ±a&«»«y >oy ><t 
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^n-yyfcttfc***, ZLT±im*&f£& (I) <0 

LT y #0 T&t/Mi-a-lcttMfcM' ©Aayyfffl^ 
^-neA^^LfcfgcoB a Xi iSStf 1 . 4^;U/ 
LWTOTkm^iiSifSIig ; ±fBOTj<igjflj£r2 0- 

i o oxoM&icmwL&tfz, ctiicmmMtmo)* 
[ooi6] awtc immw^m^x^mit^max 

WO«»ft^ft*»IW*-a-*. -r**3*, BaX» a L 
Aft3£#lcjg£-U r£f$?2i*:T, ^tn&tfaslSLfczkJS 

**««-r*. fcffu Bax* m&tf 1 . 4*/l//L 
«Ti:ft*J:Sfc, BaXi »flfc*«»«fcO«Jt« 
WLTfe<, c<D£:£. Bf2fc«fc»K TV 

$t (SiSSfS) Ii2 0~l 0 0tK:*M$Sft*o 
[0 0 17] &fC, H<D2 0—1 0 0T:fC*t«f£ft, 8! 

v\, co*H«»ft«*»«EOSJ«:«»'NOaA»i:j:o 
T, fufe<oa«IfiSc:£ (I) KKS-TS 1 4B#fO* 

[0 0 18]*lc, ±iBO«3te»«9B(MS»*. 

«H»ih»J©Ss*n**i«-r*ci:«,Hrffi-e**o <S 

X*y*tt£01t!MttWI<:%RU WStfpOJp&fcA 
ftt«J«*Rft3. ^fi£?SS{±4 0 0-1 30 0t<DS3 
TOST-fcot, 500-1 00 0*C<DlEH*W*b 

t/^e^tUbgft^fffcfcoTfcs^sAV -sate 
(±o. 5-1 2mMt>mmT'&& 0 ^oittLt 
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[0019] ±iacD^{cj;oTaBq© 1 4mwm^± 

[0 0 2 0] *%930S:*ffijft3£ ( I ) T'gb^n§ 1 

—*7l* (NH4 B r *fc«NH« C 1 ) tLnCAny 
/0 Vftttt***, -f bT±IH«*BJ«iC (I) Ox««0 
fciMteM' 1 (OWfl/{\M1t. ^LT y A* 

P.*^fl?L/c^£D/NPy^tT^-'>Aii«A^2. 5 

•=e;i// L - 4 . 5 ^-/i// l <D7kj§i$£iS§¥-r 5ig : c 
©7kfg)S«:2 0— 1 0 0 < t<75?SSfc:iS§J$L&#e>> Cft 
£8fM»#{M8l<D7j<}§jKi: B a X2 <D7kmmt%wim<D%i 

is* sasna^fe (sa&io *« 

[0 0 2 1] £t\ *5SKW*lWBaXi £i$ift 
■^A (NH4 Br mtzltNU* C 1 ) -So "T 

L — 4. 5*;l//L©Kffl{cAS<t ■pic, /^ay>^l:7 , 

Sfc«fc»), T>=t-T, T)l>a— ;K zk^tt 

*SBtaLrfe*^o ctDTkrgffi (SJSSrS) fi2 0~i 
0 CCfcSi^F^ftSo 

[oo2 2]^:tc, ci©2 o— i o otici^sn, M 
zk»tti:*raWfc, «t«»ft«io»iRi:a«OBaXi 

Sfefigtf B a **^&mffllCt3:iZ>&^£. o \CWM LIS 
fS^riltT^^S C t ic J; o T, HflSecoS^fflfiK^ ( I ) 
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[0 0 2 3] ttftftfflBtttSA*, SSiiffi I ©if 

So 

[0024] ^tc, ^fmotttmmeiii/^^ni 

[0 0 2 5] *^B^«DS{^fi!ffi^/^;l/©)»^14^ 
(MB* fif(IES*SfigS (I) T'St>?n5 1 4ffifl:^ 

SMMflre*^ «rr SUteJW k *r e> 4 s © t> ©-e& 

[0 0 2 6]SC SJtt(**#«§^J^fccn*# 
Wttl-rtMRtWf-r *»«W k A* 6 **«£*flJK k 

[0 0 2 7] tgftftSti, #©£ ^ 4&»I©j5i£»C «fc 0 
m&iklt. 1 : 1712 1 : 1 00 (fifitfc) ©ffi5HfrP> 

aarn, *uti#»c i : 8 7121 : 4 o (satt) ©is 

flWW WW**, *lc, £#&© 

t let *)ft 43 C k«*-C#*. 

[0028] 3a**t lt{±> e»oaQNflMUBait'^ 

7l/©3£#{*k LTi*»©*mft»&fflWi:»CC k*«T* 
So 4>»io«tlrt»«ass/<*;l/fc:fe^r, 3£»{*:kigft 

So #5^fcfc^Tffl^&n*3S#f*tcovvcfe, cn 

ji#?-rSCktfT'£So 3&IC&MBB5 8-2 002 0 
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stufrrs) ^c«^»/J^lal£]I*^^K^nT^/•'Tt>J;^/>o 

[002 9] ±12©* 3 tc LT£»(*±»ciM**»# L 

*<a**7-r*. BWk-r*flt«« 

•Saft/<*;l/©Wtt. Mft{*©gg, £!i^S<J kiSftttk 
©i&&it4klc<fcoTR4S*<, ii^ti 2 0 /t m7!>M 1 
mmfc-TSo ftJSU C©JlJp(i5 071M5 0 0 |imt 

70 ±f e© «fc 5 K £»{*±tc tt«tt«gfflm L T0fi!t-r s 

[0 0 3 0] M5S©*5 K» ffl«»4SJtt*WBO±fe:fii« 
«^f*K*n*o RiltLTii, ■fe;H3-X8HJ{*Jf« 

20 ©±fcffiflj-rsckt?^*n7fct>©, fesvHi^yx 

4#^X«4 k©Sfflg|J£ji!cffl h *gijtc*« LTtt 

3ttWB©aBcaa4»»»j*fflv^T»*tfct,o, &s 

fct>©4k*VBv5nSo ^^^14© 7 

f y®mmMi> l < y n 

[00 3 1] 4*5, t#e>ftSMf©a¥8H&;£:ft±£-es 
50 iii:«rgWtLr. *^W©i6S(*Hg^«/^7l/*«ifi8 

■r s±te#s©'>4 < fc t-o©jiA^e^BsiiKb, 

WJSK)t3t»4*iR L 4V^ 5 4Sfe?fiJ(c J: o T^feS n 

4^88 5 4 - 2 3 4 0 0^&«#JS0 . 
[0 0 3 2] ±fB©73i£tc«fc»3, j£»{*±»c, SufBS* 

ffl^ ( i ) T-a^^ns i 4 ffi{*ffl»±SKi§:r/i/* 

40 #T*#So 
[0 0 3 3] 
[^iSigW] 

ttHJW«»B«***liW-*fc»lC, B a B r 2 7j<?gf8t 
( 2 . 5 =e>V/ L) 1200mL, EuBrs zk?gf$ 
(0. 2 J 6;l//L) 40ml, J3j;tf7)<1 7 6 0mL4 
4 0 0 0 m L ©#IB©KJSil£ Anfco C ©KfSg§*© 
Steffi CB a B n Sfttf 1 . OWL) %6 0t 
te^SL, BI6 0 mmOXi' U a-SSffiHffl* 5 0 
SO 0 r pmt'lalgS^T, SJC^fS^jS^b/cio »{t7> 
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*—VL.7kmffi. ( 1 OWmL) 1 50mLt*l 5 
OmLt^m^L, C<DM^m3 OOmL^ ±W,<r>ffi. 

rus**?* o re itss^issij l- , ^ * s ->v 2 l 

0tT4 B9IB«sEIHftS-eT3.-n If * AftSMfbAfb 
/<U «>A©IS»*IW3 3 0 g»fc« »&ttfctt»*j£SE 
SffrFKflMftTSS* 1, 7c i: c 3 , tO*»Wi 4ffif* 
©*SaTfcofc 0 3ttc, C©««*itl§|SrI!tt?-»J--i'X 
^flJiiJ^tg (4reaftffil*££a:8i : LA — 500) T? 
)flJ5£L-7cJ:C3, ¥^H+>--rX{±5. O/imt'^C 

[0 0 3 4] ±EOlSa»c» ffiSJfKWOjWBfciStt^ 

«^oa{k^tt?miii«t**tt?-9--rx#fli<o*ffc 

tfXHBM'K 8 5 0'CT , 2^FM«t«LT3.— nlf«>A 

«s*fldifk/<y ^^fleKWft? (b a f b r : 0.005 
it-ML/cac^ *©*t^#»Bi6ai:Hi;< 1 

i$2 00 0i, 50 00<g, 1 0 0 0 OfgO^H^ 

n ; fnn2, 03, 04 iiLTiaffifc^-ro *^t\ c 
rctc5, i P^fi^'rx(iji^ B B B fcip|i:< 5. 0|t 

0—1. 2T'Soit. 

[0 0 3 5] [HSSCT2] BaBr 2 *M (2. 5* 
/1//L) 1 5 00mL, EuBrs 7j<M (0. 2 
/L) 5 0mL, M7kl 4 5 0mL*^Wfi(5SiS 

(BaBrs iBfitf 1 . 2 5WL) £rffl</\ CfttC 
i£A-f 3ig£rj££, «fk7^^^A7krgf« (l o* 
VmL) 1 9 OmL i:7j< 1 9 0 m L tfrBmSHLtzlX 

mt0k<t'W*L><Dm§k%m4 2 0 g »fc, mznrcts 

-fX«3. 5 /xmT*£&C£#6gIg£ftfc 0 ±12*0^11 
fiHP (B a B F r : 0.005 E u**) £f#/c 0 t#P>nfc3* 

fc, ¥^m^^xi,m.nm^tmc< 3. 5/imT-& 

[0 0 3 6] [HSSPJ3] B a B ra zkiSfc (2. 5* 
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>1//L) 1 2 OOmL, EuBn TkfSifc (0. 

/L) 4 OmL, K B r 2 9. 8g, *3<J:t/7}< 17 6 0 

mLfr6&-5£fSSfl£ (BaBn 1 . Ot;l// 

y ^a^d^-d^ -i7i»#?s^ft*{t^y *A©«a* 

8:7c, CcD^acD ;s Fi5*S B %-9-l'X(±4. 7 /xmT-feSC 

-u^^ttfeMtMtWVL.&.lttm* (B a F B 
r :0.0002K. 0.005 Eu ! ') Srff/Co mbtlfcMytfo 

tkttiiE&mm^mmfvwmLrctcz^ ^<d±^ 
anamsafcraix 1 4mw(ommc&^,rc 0 ¥ 

[0 0 3 7] [HfiBWI 4 ] B a B r* 7k*gf£ (2. 5* 
71//L) 12 OOmL, E u B ra 7|q3i& (0. 2*71' 
/L) 40mL> CaBr! • 2 Hi O^SrO. 8 5 g, 
20 RWH 1 7 6 0mL*^45g)Sfi (B a B ra Sfi 
1 . 0*7l//L) Sffl^fcJWJ'HiSISSW 1 

*VJ 9A©»a*!W3 3 0 gf#fc 0 «5tlfc|ga«j££ 

<7DiSa-C ! feo/'c„ c«$£ B B B »¥^ B %-y-'fX« 
4. ±8BOlSS»C, H 

fiK LT*;l/-> «> AiSftna.- a tf A WSMkMfttVJ V 
I*&ytt&& : ? (B a F B r : 0.002 C a, 0.005 E 

sttcojgtttcfeo, i F^!M?-y--<'Xt,iii^iKai:i5iL;< 

4. 9 nmThZZttfimg-ZftfCo 

[0 0 3 8] 5 ] B a B r 2 TkiSftg ( 2 . 5^& 

;l//L) 1 2 OOmL, C e B r 3 7k?g^ (0. 2*^ 
/L) 4 OmL, Rt>*7j<l 7 6 0mL*>545SJt.SiS 

CBaBn iS*^ 1 . 0^I//L) *fflV^fcJSWti* 

ssfl»j i fcn*a«f^*fTav\ -fey ^A^g^ftJWK 
y »>A©tta*|sj3 3 o g»fc. tten/ciga^^ 

*sat?feo/-c 0 c<oisa<o¥^a-9-'fXfi 

5 . 2 n mT'fe-5 C i: ffWmt ftfc ±fB^atC H 

*LT*U^A(TOIMOMt/<y'!'A«JW*att? (Ba 
F B r : 0.005C e»») ^tfAco WStlfeMit^?* 

■*'fXt>ffiftte&tmt< 5. 2 /! mfSSil i:^6SEg 

io [0039] [nsgffij6] rafcs&tc&A-rsii^fS 
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£\ fcttaU^-MciSifc (2. 5WmL) 300m 

i 6o g t#/c 0 t#e.n/c^ B ^siJ«?iH^T'«^ 

LfttC3, ^©Agl^tf 1 4ffi{*<D|g»T?fcofc„ $ 
ft, C©jgg©¥*3*3J|-9--'l'X{±3. 2 (imTfeSili 

S®&7-*#f*£^JbnLft<D*S&$LT* U «>ASSta3.- 
ae<?AMS^{t^t/^U->AMJt»i&^ (B a F B 
r : 0. 0003 K , 0. 005 E u 2 *) Jfeflfcfe. ft £> ftft ^fttt 

[0 0 4 0] KfiSfiBJ 7 ] N Ha Br7k?§7&(4. 5* 
;l//L) 2 7 0 OmL, E u B rs TkjgfS (0. 2 ^:/l> 
/L) 15mL, fc<feDVJ<2 8 5mL^r4 0 0 OmL© 

Attfco c©Kjss«f©Kjs»«*6o 

"CJC^fiU 0mmCDX^Ua.-l^M^«*5 
0 0 r pmT*[5l^?-&T, S«««*«ffLfc 0 ^> 
ftftrv^-^ATkJgffc (1 OWmL) 6 0m Li: 
7k 1 8 OmL t^p-^U M^i&Z 4 OmL?:ilL 

-#v:/*ffll,*T 5 m L/#<D£fffi£fiT'l|{k/SiJ 
7kmm (2. 5^r7l//L) 1 2 0mL*aAL, #l^T' 

Sfl^y^AzkiSiBt (2. 5^e;i//L) i20mLi:Su 

5mL/#«i£AjSft-eaAU tOS***J«**fco 

Srfrfcofc. &fcHJ»«l*ji8iJU ^^y-7U2 LT?*£ 
!$L.fco ^</>T% i!E»LftaJ8»*«l0au 1 2 0t 
T- 4 «pHKffl<e»« «T3.- n t£ V /»tf|gJMtlMt> * 'J 

*A©isft**ii i 2 o gtffco »&nfc*sjft*j£*£M 

ST* oft. #<^T\ co«SS*SIffiLfc4:ii5s 
iS&H+MXti 4 . 8 /x mt'SS C h#Bggg;*nfto 

[0041] ±eo*s«ic, ^fiSCT i tmmicTJi^i- 

*MfcJl{fc/*U >>Af»VKEtt? (BaFBr : 0.005E u 

*♦) *»ft„ *&ftfcttftfttt?*£iffi«?mttr? 
i^ui:c5> tp>ii;< 1 4S 

(*ojgttK*ofto *ft. ^e^-Yxtssiiafc 

[0 0 4 2] B*«H8] a-nif«>A{tig*{blMt/< 

fc-afcttflttSfeWW 1 tra*fcLT»f^U &3 3 0 g 
©|g»*»ft. tf 6 ftfclSJte£aE£«?Mm?IN( 
LftfcCS, *<O*gP#;0M 4ffi{*O^BlT*fcofto * 
ft, camgkoy-m&ik-v-'fZits. Onm-Z&ZCt 
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m*1kmS&<V*J*WtM&¥- (BaFBr: 0.005E 

T-^LfcJic5, *o*aJ»**Hfl|gfttrai;< 1 4 

S^cDJg^tcfeofto £ft. ¥*9tt?tf^XfcJR8*iift 
traU< 5. 0 |imT'fe5C 4:tf88fZ£ftfco &*5, C 

©«3Wtt?©8H t ##©iii-e«:, mmm 1 t-fsn 
/o [0043] [Hfigfiaj 9 ] mmm 1 r*t# fto.-n tf •> a 

ft, #6tiftM3tt(*lt ; f*jfe*S!«?»lWHT?WKLfe 

tc5. *<D±&#tf&Mmiktnv< 1 4®»©7^« 

tmt< 5. 0 /imT-&-g>C£tf5ttg£nft 0 
[0 0 4 4] ±B3©«S«»c, *fiS0iJ 1 

MtMt'VJ 9£Jt%fttt? (BaFBr : 0.005E u 
2 *) £rt#ft 0 1i6n^it3mtt?«jaES!«7MfRMT 

««Lfti:c5, «o^ff^fltMmn>2:ni;< 1 4® 

f*o««c*oft. Sft, ¥^fiW^XfeISS a a B J: 

ibjc< 5. 0 nm-e&zcttfmmztirco 

[0 0 4 5] mi&m 1 0] NH4 B rTkrS^ (3. 0 
^r7l//L) 2000mL, EuBn 7j<Jg?g (0. 2* 
;l//L) 12. 5mU CaBr; • 2 H2 O 1. 1 
8g> feMKBr 19. 7g*4 0 0 0mLOgiO 
30 KJSgifcAtifto c©fiJ&»*©KJSS«*6 0 , Cfc:« 
fSU lS^6 0mm<D*tV ^-%mWmm% 5 0 0 r 
pmT'ISIfeS-a:T> SlSS«^**¥L,ft 0 iWc, »ftT 
>^r->j7A7j<rg?S (1 OWmL) 5 OmLi^ft'S 
U^A7j<rgM (2. 5*;b/L) 200mLt^ buIE 

ftc *»Cttl8«*iiBiJL., ^^/-;l/2 Lt®U:„ 

40 ^>t% »tj*LftitWHj*«ioab» i2 0t:r'4NfH 

*^K«*-tirTA U ^A • AjSipn.— a kf-j/A 

(*fiWMt*fly<U*i»OlMI*»l 1 Ogifto »6ti 

[0 0 4 6] ±iE<OtSAlc£ffi0tl 1 i:(BI^{c7'7l/5-7-e 
ae^W^ftJSiOUftO^ttfiKLTA'J •> A • 7b7l/->-> 
A^An3.-a tf>>A^S»<t*ft7^U -^A^ftiS? 
SO (B a F B r : 0.0002K. 0.01 C a, 0.005Eu 2 *)£: 
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»fc 0 ft e> ntzmyttm* *m&wim? &umT*wm l 

(fig^ : 5 OOfS) £06 (te^ : 1 5 0 Ofc) 
•To 7X^^ hJttlRli:<^3T'3&5Cfc^ffg^ 

ZtltZo 

[0047] mzim&mw&rt*)\<<»w&m*7k?<, 

Tz l 4 ffi{*©# U •> a^pjl-d t^AttSIMtaffcM 
U^A&ftf* (Ba FX : 0. 0003 K, 0. 005 
Eu) 3 5 6g, #<J ^U^VfcflJg 

(#0 Si, xX*5y^4l25) 15. 8g> 
i/-;l-ASi^-«2. 0g5:^f;Hf;Vth 
y-yj\,z.y (i : i) ig-&iSJSfc:i&an U ^n^? 
^•9— ICfcoTftl&U tt&2 5~3 0 P S©M*P?&£: 
IfMLfco CO&^*K**-7V-K*flJv->TT§l 

O^, 1 OOtTM 5»fflftj»*-l*-r, «*©J¥£©ii 

[0 0 4 8] #lc, ffiMJW&atmfcLT. 

ffi^ (80 S/R7av lfioo) 7 0 g, SgfigSU : f V 
i/T^-h (tt^/^x;l/-i7U^> («5) lTX*->'a 
-;l/Z4370) 2 5 g, ^X7i/-^ASx^*i/j»l5 
g, *5<fctf$"J3— >«Si»^* (KMP-590, ft 
«ft#I» («) Sk l~2/im) 10gi&W 

— ry^at!;PZ;l/3-;l/ (l : l) rl-a-ig^UcSs 

frvcttffiu *ic i 2 o'er- 3 o»wn»»aLrjiMBfl: 

[0 0 4 9] QkMlMmM^X/OfHi] USSPJ 1 1 
T?»64a/tSrt#«l«as»^*;l/fcBfliE8 OKVpOX 
W&C TFft- h«rJiLTfigS*Lfc<D-6He-N e U 
— tf-Jtt (ttS : 6 3 2. 8 n m) T?jfe£LTiiftft*3 

vmm& s - 5 owrcflMHr) t*s^ lt wtim^ 

LTg^gHJC CTFft- hOH««rt#fc 0 
H»^63>h5^heaB8» (CTF) SrifliJ^LT, 
&Wm&»2-V--4<?)V (1 p) /mmlcfctf-SCT F{S 

[0050] a-«rojp«!&*rr*»«tt«3tt(*«*#-r 
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[0051] 07©*g*fre>, *ffflnw&m»&»>* 

[0 0 5 2] 

[RB!©flMU *3893© 1 4 Bf*SHS±WKgT7b* 'J 

mm&Wi> <*>umicfa±L remmmzm u mm** 
20 [01] mxmm^**M>WMm#icistt*v&k 

[0 2 ] *?g^O 1 4 iIi#S!#±»tt«r /l/* y ±»& 

[03] Am*8m±3Uti&rfrti»±mA 

jo [0 4] *fgBj§© 1 4 mf4m±aonsT;M y 
m m a y >itw%m ^m^om^mmmmm 

(03«^¥I) OflRJ^f 0o 

[05] 4nfimdjnns7;i/Au±Mft 
00^^00 

[06] *»bboi 4ffimim±mm.fisTji'jt}V±m& 

(0 5 Otlt^S) OgtJ^-T0 o 

[0 7 ] #SgfEO 1 4 ffi»SS±«®g7';l/* 'J 

^U^l/fe<fct>*e£5l50««0#±S®S7';l/A y 

^/ ^;i/*^-r^Sttao«[Bi^^-r 0 O 

[08] «f^ft^/^^l/0^(*^cp{C*3{JS*fg 

«O73(S]^iCB<jti:^-r0o 
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